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MICR220 Exam 


SECTION A 


Answer any four (4) of the following five (5) questions. All questions are of equal value. 


Question 1 [15 Marks] 


a) Describe three molecular techniques used in microbial characterization and identification. [7 marks] 


b) Once you have identified a bacterium to the species level, describe four morphological, biochemical 


or physiological tests you could do to further characterize the bacterium. [8 marks] 


Question 2 [15 Marks] 


a) 


b) 


c) 


What are the three roles of a bacterial cell wall? [3 Marks] 
Draw a diagram to illustrate the differences between Gram positive and Gram negative cell wall. On 
your diagram clearly label each component of the cell wall. [7 Marks] 


Describe the process of Gram staining. Explain the purpose of each step. [5 Marks] 


Question 3 [15 Marks] 


Microbes are found in the most extreme of environmental temperatures. 


a) 


b) 


c) 


What names are given to microorganisms able to live in extreme hot and cold temperature 
environments? [2 Marks] 
Explain which parts of the microbial cell may be affected by the extreme temperature environments 


and how? [ 6 Marks] 


Explain possible mechanisms of adaptations for extreme hot and cold temperatures [7 Marks] 


Question 4 [15 Marks] 


a) 


b) 


c) 


Explain, with illustrations, Pasteur’s experiment to defeat the spontaneous generation theory [6 
Marks] 

Describe each step in the procedure developed by Koch to prove that a certain microbe is the 
pathogen causing a specific infectious disease. [6 Marks] 

Describe the following types of microbial culture media: defined, complex and selective media. [3 


Marks] 
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Question 5 [15 Marks] 

a) What is nitrogen fixation? [1 mark] 

b) Describe each step in the nitrogen cycle. [8 marks] 

c) Briefly describe at least four strategies nitrogen fixing prokaryotes employ to protect the enzyme 


nitrogenase from high oxygen levels during nitrogen fixation. [6 marks] 


SECTION B 


Answer any four (4) of the following five (5) questions. All questions are of equal value. 


Question 6 [15 Marks] 

Antibiotic resistance is an increasingly important public health problem. 

a) Describe the mechanisms of two different anti-microbial drugs. [6 Marks] 

b) Describe two mechanisms by which bacteria can develop resistance towards certain anti-microbial 
drug. [6 Marks] 

c) What is Antibiotic prophylaxis? Explain the term and its relevance to the problem of antibiotic 


resistance [ 3 Marks] 


Question 7 [15 Marks] 

a) Draw a labelled diagram to illustrate the basic structure of a virus. On your diagram indicate what 
each part is composed of. [5 marks] 

b) List the 5 steps involved in viral replication. Briefly describe (2-3 sentences) what is happening in each 


of these steps. [10 Marks] 


Question 8 [15 Marks] 

a) The variety of anti-viral and anti-fungal drugs is substantially small in comparison to the variety of 
anti-bacterial drugs. Why? Answer separately for anti-viral and anti-fungal drugs [7 Marks] 

b) Describe two mechanisms of anti-viral drugs.[4 Marks] 


c) Describe two mechanisms of anti-fungal drugs.[4 Marks] 
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Question 9 [15 Marks] 
a) In the human immune response, briefly describe (3-4 sentences each) the role of each of the 
following: [10 marks] 

1. Blymphocytes 

ll. Helper-T lymphocytes 

I. Major histocompatibility (MHC) proteins 

IV. Cytotoxic T-lymphocytes 

V. Innate immune system. 
b) Discuss the statement that vaccination is one of the most important achievements of modem 
medicine. Clearly differentiate between the terms killed vaccine and attenuated vaccine. 


[5 Marks} 


Question 10 [15 Marks] 

Choose TWO host-microbe interactions that you have studied. For each of these interactions: 

a) Describe the organisms involved, and where the interaction takes place. [7 marks] 

b) What type of interaction is this (parasitism, mutualism, and commensalism)? Explain why you have 


classified this interaction in this way. [8 marks] 
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